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The anatomy of the diuretic system in mosquitoes suggested the involvement of gut movement and 
thus myotropic peptides in the regulation of salt and water balance of this insect Several families 
of small insect myotropic peptides were tested in a transepithelial voltage (TEV) assay of mosquito 
Malpighian tubules (MTs). Of these families, only the insect kinin family stimulated a response 
from the MTs (i.e. a depolarization). Indeed, at least six kinins have been isolated from mosquito 
species. Structure-activity studies utilizing the TEV assay demonstrated that the C-terminal 
amidated pentapeptide of the kinins was required for activity and that aromatic amino acids were 
the most important residues. 

The structure-activity information was used to design a photoaffinity label (PAL) which has 
been used as the primary tool to study kinin receptors and receptor-like-binding proteins. The PAL 
is composed of a receptor interactive unit, a site for photocrosslinking (4-benzoyl-phenylalanine, 
Bpa) and a Tyr for radioiodination. 


Example kinins from Culex salinarious: 

Culekinin depolarizing peptide 1: NPFHSWG-amide 

Culekinin depolarizing peptide 2: NNANVFYPWG-amide 

Culekinin depolarizing peptide 3: XKYVSKQKFFSWG-amide 

Example agonists used for PAL protection: Least potent analog: FYSWG-amide 

| More potent analog: FFSWG-amide 

Most potent analog (Superagonist): FFFSWG-amide 

i Photoaffinity Label: ay-(Bpa)-KFFSWG-amide 

Amino acids indicated by lower case signal letter abbreviation are in the D-configuration. 

Photoaffinity labeling resulted in the specific (i.e. protectable by a kinin agonist) labeling of a 
protein around 60 Kda and a smaller amount of a slightly larger protein that ranges in size to as 
high as 69 Kda in some preparations. The visualization of either of these proteins is highly 
dependent on the presence of a cocktail of protease inhibitors and high concentrations of a "non¬ 
specific protein" such as B-lactoglobulin or BSA, Likewise, the ratio of PAL/membrane and the 
photolysis time were important for detection of specific labeling. The specific PALing result was 
dependent on the presence of the membrane, the PAL and photolysis. Non-radioactive kinin 
agonists would protect against PALing in a rank order that reflected their potency in the TEV 
bioassay. Likewise, other myoactive peptide families that failed to stimulate a response in the TEV 
assay failed to protect against PALing of the kinin receptor. PALs that were designed to meet the 
specifications of other myoactive peptides in other insect systems failed to specifically label a MT 
receptor-like-binding protein. The use of this PAL probe has detected receptor-like-binding 
proteins in other insect cell systems. Some of these receptor-like-binding proteins have different 
pharmacologies of protection against PALing by kinin agonists. 
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